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CLAIMS 



(57) [Claim(s)] 
[Claim 1] 

It is the amplifying device of the deoxyribonucleic acid characterized by providing the 
equipment for sending in said reaction mixture in the capillary which contained the 
reaction mixture containing the deoxyribonucleic acid which should be amplified, and 
said capillary and the equipment for controlling said capillary part to predetermined 
temperature, and for said reaction mixture in said capillary being closed by the gafei for 
sending in said reaction mixture by the position in said capillary, and being transported 
to a position. 
[Claim 2] 

The equipment which puts in said reaction mixture into a capillary by ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
be amplified across ends by air or other gas, The 1st, 2nd, and 3rd equipment which 
holds the thermal denaturation temperature in the PGR method, annealing 
temperature, and polymerization temperature, respectively is provided. The amplifying 
device of the deoxyribonucleic acid characterized by performing the PCR method which 
makes a deoxyribonucleic acid amplify when only the count of predetermined repeats 
changing the temperature of said reaction mixture in said capillary to said thermal 
denaturation temperature, said annealing temperature, and said polymerization 
temperature one by one. 
[Claim 3] 

The equipment which puts in said reaction mixture into a capillary by ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
be amplified across ends by air or other gas, By providing the 1st, 2nd, and 3rd 
equipment which holds the thermal denaturation temperature in the PCR method, 
annealing temperature, and polymerization temperature, respectively and supplying or 
removing air or other gas from one side of said capillary Said reaction mixture in said 
capillary one by one Said thermal denaturation temperature, said annealing 
temperature, And when only the count of predetermined repeats, making it move to the 
location where said polymerization temperature is held, and changing the temperature 
of said reaction mixture in said capillary to said thermal denaturation temperature, 
said annealing temperature, and said polymerization temperature one by one The 



amplifying device of the deoxyribonucleic acid characterized by performing the PGR 
method which makes a deoxyribonucleic acid amplify 
[Claim 4] 

The equipment which puts in said reaction mixture into a capillary hy ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
be amplified across ends by air or other gas, The support means which supports said 
capillary and the migration means to which said capillary is moved, The 1st, 2nd, and 
3rd equipment which holds the thermal denaturation temperature in the PGR method, 
annealing temperature, and polymerization temperature, respectively is provided. Said 
capillary is moved to the 1st, 2nd, and 3rd equipment one by one with said migration 
means. The amplifying device of the deoxyribonucleic acid characterized by performing 
the PGR method which makes a deoxyribonucleic acid amplify when only the count of 
predetermined repeats changing the temperature of said reaction mixture in said 
capillary to said thermal denaturation temperature, said annealing temperature, and 
said polymerization temperature one by one. 
[Claim 5] 

The equipment which puts in said reaction mixture into a capillary by ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
be amplified by gas across ends, and controls migration of said reaction mixture in said 
capillary, It is the amplifying device of the deoxyribonucleic acid characterized by 
providing the equipment which holds the temperature of said reaction mixture in said 
capillary to predetermined temperature, and for said reaction mixture in said capillary 
being closed by said gas by the position in said capillary and being transported to a 
position. 
[Claim 6] 

The equipment which puts in the reaction mixture containing the deoxyribonucleic acid 
which should be amplified into the capillary rolled two or more times spirally by ****** 
which does not come by air or other gas across ends, Thermal denaturation temperature 
[ in / to the hoop direction of said capillary rolled two or more times spirally / the PCR 
method ], 1st, 2nd, and 3rd means to hold annealing temperature and polymerization 
temperature, respectively are arranged in predetermined order. The amplifying device 
of the deoxyribonucleic acid characterized by performing the PCR method which makes 
a deoxyribomicleic acid amplify when only the count of predetermined repeats changing 
the temperature of said reaction mixture in said capillary to said thermal denaturation 
temperature, said annealing temperature, and said polymerization temperature one by 
one. 



LClaim 7] 

(1) The process which puts in said reaction mixture into a capillary by ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
he amplified across ends by air or other gas, (2) The process which holds the 
temperature of said reaction mixture in said capillary to the thermal denaturation 
temperature in the PGR method, (3) The process which holds the temperature of said 
reaction mixture in said capillary to the annealing temperature in the PCR method, (4) 
The magnification approach of the deoxyribonucleic acid characterized by performing 
the PCR method which it has [ PCR method ] the process which holds the temperature 
of said reaction mixture in said capillary to the polymerization temperature in the PCR 
method, and only the count of predetermined repeats [ PCR method ] said process (4) 
one by one from said process (2), and makes a deoxyribonucleic acid amplify 
[Claim 8] 

(l) The process which puts in said reaction mixture into a capillary by ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
be amplified across ends by air or other gas, (2) by supplying or removing air or other 
gas from one side of said capillary the process which is made to move said reaction 
mixture in said capillary to the equipment with which the thermal denaturation 
temperature in the PCR method is held, and holds said reaction mixture to said thermal 
denaturation temperature, and (3) - by supplying or removing air or other gas from one 
side of said capillary The process which is made to move said reaction mixture in said 
capillary to the equipment with which the annealing temperature in the PCR method is 
held, and holds said reaction mixture to said annealing temperature, (4) by supplying or 
removing air or other gas from one side of said capillary Said reaction mixture in said 
capillary is moved to the equipment with which the polymerization temperature in the 
PCR method is held. The magnification approach of the deoxyribonucleic acid 
characterized by performing the PCR method which it has f PCR method ] the process 
which holds said reaction mixture to said polymerization temperature, and only the 
count of predetermined repeats [ PCR method ] said process (4) one by one from said 
process (2), and makes a deoxyribonucleic acid amplify. 
[Claim 9] 

(1) The process which puts in said reaction mixture into a capillary by ****** which 
does not come the reaction mixture containing the deoxyribonucleic acid which should 
be amplified across ends by air or other gas, (2) The process which is made to move said 
capillary to the equipment with which thermal denaturation temperature [ in / for said 
reaction mixture in said capillary / the PCR method ] is held, and holds said reaction 



mixture to said thermal denaturation temperature, (3) The process which is made to 
move said capillary to the equipment with which annealing temperature [ in / for said 
reaction mixture in said capillary / the PGR method ] is held, and holds said reaction 
mixture to said annealing temperature, (4) Said capillary is moved to the equipment 
with which polymerization temperature [ in / for said reaction mixture in said capillary / 
the PCR method ] is held. The magnification approach of the deoxyribonucleic acid 
characterized by performing the PCR method which it has [ PCR method ] the process 
which holds said reaction mixture to said polymerization temperature, and only the 
count of predetermined repeats [ PCR method ] said process (4) one by one from said 
process (2), and makes a deoxyribonucleic acid amplify. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 

[Industrial Application] 

This invention relates to the amplifying device and the magnification approach of a 
deoxyribonucleic acid which used capillaries, such as a capillary tube, especially as a 
container of reaction mixture about magnification of the deoxyribonucleic acid using the 
PCR method. 
[0002] 

[Description of the Prior Art] 

JP,62-240862,A is indicated as a conventional technique of the amplifying device of the 
deoxyribonucleic acid using the PCR method, moreover, the approach of using a 
capillary tube as a container of reaction mixture - Analytical Biochemistry and 186 
(1990) ■■ it is indicated by 331 pages (Analytical Biochemistry .186(1990) pp 328-331) 
from the 328th page. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, a plastic envelope with the lid of throwing away as a container of reaction 
mixture in the conventional technique which above-mentioned JP,62-240862,A is 
indicating The activity of (a 0,5ml micro HYUJI tube [ for example, ]) is assumed. About 
0.1ml it puts into a plastic envelope with the lid of throwing away which described the 
reaction mixture of extent above. Furthermore, the straight mineral oil for preventing 
evaporation of the moisture in reaction mixture is superimposed on the upper layer of 
reaction mixture. Although usually carry out a repetition temperature change to order 



with the thermal denaturation temperature of about 95 degrees C, an annealing 
temperature [ of about 55 degrees C ], and a polymerization temperature of about 70 
degrees C dozens times, the PCR method is made to perform and the deoxyribonucleic 
acid is amplified There is a fault for which the clearance process of straight mineral oil 
is needed after magnification reaction termination. Moreover, the heat capacity of the 
plastic envelope with a disposable lid is also large, and since heat transfer to reaction 
mixture is also bad, it has the fault to which the time amount which performs the PCR 
method becomes long. The conventional technique which 331 pages is indicating from 
the 328th page uses a capillary tube as a container of reaction mixture, on the other 
hand - above-mentioned Analytical Biochemistry and 186 (1990) - Although time 
amount which makes the heat capacity of a container small, and improves heat transfer 
to reaction mixture, and performs the PCR method is shortened while preventing 
evaporation of the moisture in reaction mixture by closing the ends of a capillary tube 
with combustion gas, after putting in reaction mixture into a capillary tube There is a 
fault for which the actuation which takes out reaction mixture from the closed capillary 
tube after the actuation which closes the ends of a capillary tube with combustion gas, 
and magnification reaction termination is needed. Moreover, since processes, such as an 
extract of the object DNA and a sequence reaction, are before and after that, although 
magnification of DNA using the PCR method is one processes, such as a gene analysis 
and gene diagnosis, and continuity with the process of these order is important for it, 
with the conventional technique, the consideration to continuity with the process of 
order is not made. 
[0004] 

While this invention is what was made in view of the fault of said conventional 
technique, making the clearance process of straight mineral oil unnecessary, shortening 
time amount which performs the PCR method and making unnecessary the actuation 
which takes out reaction mixture from the capillary tube which closes the ends of a 
capillary tube with combustion gas, and which was operated and closed, it is in offering 
the amplifying device and the magnification approach of a deoxyribonucleic acid which 
were taken into consideration also to continuity with the process before and behind the 
magnification process of DNA using the PGR method. 
[0005] 

[Means for Solving the Problem] The above-mentioned object is attained by changing 
the reaction mixture which put in reaction mixture into capillaries, such as a capillary 
tube, and described it above into the condition of having inserted ends by air or other 
gas, paying attention to the ability preventing substantially because the moisture 



evaporation from the gas-liquid interface of reaction mixture closes the reaction mixture 

in a capillary by gas, and making the PGR method perform. 

[0006] 

[Function] In order to perform the PGR method, the repetition temperature change of 
the reaction mixture is usually carried out dozens times, in that case, if moisture 
evaporation occurs in the order of about 95-degree thermal denaturation Lemperature of 
C about } about C annealing temperature of about 55 degrees, and about C about 
70-degree polymerization temperature, the presentation of reaction mixture changes to 
it and the PGR method cannot perform it in it as the object. However, since the moisture 
evaporation from reaction mixture occurs by the interface of reaction mixture and gas, if 
area of said interface is made sufficiently small, when moisture evaporation can be 
made sufficiently small and it will perform the PGR method, it can be carried out to 
presentation change of the reaction mixture of extent which does not produce trouble. 
Furthermore, since migration of reaction mixture is controllable by said gas, the 
amplifying device of a deoxyribonucleic acid taken into consideration also to continuity 
with the process before and behind the DNA magnification process using the PGR 
method and the magnification approach can be realized easily. 
[0007] 

[Example] Drawing 1 is the block diagram showing one example, and, for a reaction 
mixture feed hopper and 3, as for a reaction mixture exhaust port and 6, a gas air 
supplying opening and 4 are [ the capillary tube whose bore of 1 is about 1mm and 2 / a 
cross valve and 7 ] stop valves. 8 is capillary tube support, 9 is a capillary tube 
migration device, and this controls the location of the capillary tube support 8. Although 
omitted, if migration is smoothly controllable in short, the configuration of arbitration 
can take both detail. 21a, 22a, and 23a are containers, respectively. 21, 22, and 23 are 
heat carriers and arc in .Containers 21a, 22a, and 23a, respectively. [ close ] Each heat 
carrier is maintained by the denaturation temperature of reaction mixture, annealing 
temperature, and polymerization temperature. 11 is reaction mixture and is in the 
condition currently closed by gas in the capillary tube. Hereafter, actuation is explained 
according to drawing 1 . Contamination of reaction mixture is prevented by passing a 
penetrant remover for the part which reaction mixture, such as inside of a capillary 
tube 1 and the cross valve 6 stop valve 7, passes beforehand instead of reaction mixture, 
with the capillary tube support 8, after putting in a capillary tube 1 into a heat carrier 
21, a cross valve 6 and a stop valve 7 are operated, and the reaction mixture feed hopper 
2, a capillary tube 1 and a capillary tube 1, and the reaction mixture exhaust port 4 are 
made to open for free passage according to the capillary tube migration device 9, 



respectively. After putting in reaction mixture 11 into a capillary tube 1 from the 
reaction mixture feed hopper 2, operate a cross valve 6 and the gas air supplying 
opening 3 and a capillary tube 1 are made to open for free passage, and gas is supplied 
from the gas air supplying opening 3 so that reaction mixture 11 may come to the 
position in a capillary tube 1. If predetermined after [ time amount of] reaction mixture 
11 becomes thermal denaturation temperature, the capillary tube migration device 9 
connected with the capillary tube support 8 will be operated, and a capillary tube 1 will 
be put in into a heat carrier 22. If predetermined after [ time amount of ] reaction 
mixture 11 becomes annealing temperature, the capillary tube migration device 9 
connected with the capillary tube support 8 will be operated, and a capillary tube 1 will 
be put in into a heat carrier 23. If predetermined after [ time amount of 1 reaction 
mixture 11 becomes polymerization temperature, the capillary tube migration device 9 
connected with the capillary tube support 8 will be operated, and a capillary tube 1 will 
be put in into a heat carrier 21. Hereafter, migration of a capillary tube 1 is repeated in 
the same sequence, after only a predetermined count carries out the temperature 
change of the reaction mixture to the order of thermal denaturation temperature, 
annealing temperature, and polymerization temperature and enforces the PGR method, 
gas is supplied from the gas air supplying opening 3, and reaction mixture 11 is 
discharged from the reaction mixture exhaust port 4. Operate a cross valve 6 and the 
gas air supplying opening 3 and a capillary tube 1 are made to open for free passage, 
and in case gas is supplied from the gas air supplying opening 3 so that reaction 
mixture 11 may come to the position in a capillary tube 1, a stop valve 7 is operated and 
you may make it internal pressure suitable in a capillary tube 1 applied in the above 
actuation. If it does in this way, even if gas, such as air of a minute amount, will mix 
into reaction mixture 11 temporarily, it is effective in the ability to prevent 
fragmentation of the reaction mixture accompanying expansion of the gas by the 
temperature change of reaction mixture. 
[0008] 

Now, using the capillary tube with a bore [ of 1mm ], and an outer diameter of 2mm 
made from plastics as an example, if the temperature change of the reaction mixture 
when putting in a capillary tube into the 55-degree C warm water of annealing 
temperature from 95-degree C thermal denaturation temperature is searched for by 
numerical calculation and shown as time amount change of the mean temperature of 
reaction mixture where reaction mixture is put into a capillary tube, it will become like 
dra wing 2 . This drawing shows that, the temperature of reaction mixture turns into 
annealing temperature of 95-degree C thermal denaturation temperature to about 55 



degrees C in about 15 seconds. Namely, the time amount which a series of temperature 
changes of thermal denaturation temperature, annealing temperature, and 
polymerization temperature take even if it puts in the transit time of a capillary tube is 
about 1 minute, and even if it repeats it about 30 times, it can enforce the PGR method 
in about 30 minutes. Although a count result is not shown, if the diameter of inside and 
outside is set to one half, respectively, the PGR method can be enforced in about 15 
minutes. 
[0009] 

Draw ing 3 is the block diagram showing other examples, for a gas air supply and 
exhaust opening and 4, a reaction mixture exhaust port, and 61 and 62 are [ a reaction 
mixture feed hopper, and 3 and 5 / a capillary tube and 27 a heat carrier, and 21a, 22a 
and 23a of a cross valve and 21, 22 and 23 ] containers, and the heat carrier which is in 
this is maintained for 1 by thermal denaturation temperature, annealing temperature, 
and polymerization temperature, respectively 11 is reaction mixture. The example of 
drawi ng 3 is carried out to comparing with it of drawing 1 , replacing with migration of 
a capillary tube 1, and moving reaction mixture 11 the very thing. Hereafter, actuation 
is explained according to drawing 3 . After preventing contamination of reaction 
mixture by passing a penetrant remover for the part which reaction mixture, such as 
inside of a capillary tube I and cross valves 61 and 62, passes beforehand instead of 
reaction mixture, cross valves 61 and 62 are operated and the reaction mixture feed 
hopper 2, a capillary tube 1 and a capillary tube 1, and the gas air supply and exhaust 
opening 5 are made to open for free passage, respectively. After putting in reaction 
mixture 11 into a capillary tube 1 from the reaction mixture feed hopper 2, operate a 
cross valve 61 and the gas air supply and exhaust opening 3 and a capillary tube 1 are 
made to open for free passage, and gas is supplied from the gas air supply and exhaust 
opening 3 so that it may come to the position in the capillary tube 1 with which reaction 
mixture 11 is flooded with the heat carrier 21. If predetermined after [ time amount of] 
reaction mixture .11 becomes thermal denaturation temperature, gas will be supplied 
from the gas air supply and exhaust opening 3 so that it may come to the position in the 
capillary tube 1 with which reaction mixture 11 is flooded with the heat carrier 22. If 
predetermined after [ time amount of ] reaction mixture 11 becomes annealing 
temperature, gas will be supplied from the gas air supply and exhaust opening 3 so that 
it may come to the position in the capillary tube 1 with which reaction mixture 11 is 
flooded with the heat carrier 23. If predetermined after [ time amount of ] reaction 
mixture 11 becomes polymerization temperature, gas will be supplied from the gas air 
supply and exhaust opening 5 so that it may come to the position in the capillary tube 1 



with which reaction mixture 11 is flooded with the heat carrier 21. Hereafter, migration 
within the capillary tube 1 of reaction mixture 11 is repeated, after only a 
predetermined count carries out the temperature change of the reaction mixture to the 
order of thermal denaturation temperature, annealing temperature, and polymerization 
temperature and enforces the PGR method, operate a cross valve 62 and a capillary tube 
1 and the reaction mixture exhaust port 4 are made to open for free passage, gas is 
supplied from the gas air supply and exhaust opening 3, and reaction mixture 11 is 
discharged from the reaction mixture exhaust port 4. Of course, when the backward 
feed for a repetition of reaction mixture, it cannot be overemphasized that it is made for 
there to be no effect by this backward feed as controlling to return for a short time. 
Moreover, when supplying gas and repeating migration within the capillary tube 1 of 
reaction mixture 11 from the gas air supply and exhaust openings 3 and 5, you may 
make it internal pressure suitable in a capillary tube 1 applied. This effectiveness is the 
same as the 1st example. When the capillary tube of the same dimension as the 1st 
example is used by this example, since the capillary tube is already the target 
temperature, it is guessed easily that the time amount taken for the temperature of 
reaction mixture to turn into the target temperature is shorter than the 1st example. 
Moreover, in this invention, since migration of reaction mixture is performed by the air 
supply and exhaust of gas, there is almost no moving part, it is cheap and there is 
effectiveness which can be used as reliable equipment, 
[0010] 

D rawin g 4 is the block diagram showing the example of further others, and 1 is 
spirally rolled with the capillary tube. For 2, as for a gas air supplying opening and 4, a 
reaction mixture feed hopper and 3 are [ a reaction mixture exhaust port and 6 ] cross 
valves. 
[0011] 

31, 32, and 33 are maintained by thermal denaturation temperature, annealing 
temperature, and polymerization temperature with a heat block, respectively, and the 
capillary tube 1 is spirally rolled, where this is contacted enough thermally. 11 is 
reaction mixture. The spiral number of turns of a capillary tube 1 are carried out more 
than the required count of the PGR method which repeats a temperature change in 
order of thermal denaturation temperature, annealing temperature, and polymerization 
temperature. Hereafter, actuation is explained according to draw ing 4 . Contamination 
of reaction mixture is prevented, a cross valve 6 is operated, and the reaction mixture 
feed hopper 2 and a capillary tube 1 are made to open for free passage by passing a 
penetrant remover for the part which reaction mixture, such as inside of a capillary 



tube 1 and a cross valve 6, passes beforehand instead of reaction mixture. After putting 
in reaction mixture 11 into a capillary tube 1 from the reaction mixture feed hopper 2, 
operate a cross valve 6 and the gas air supplying opening 3 and a capillary tube 1 are 
made to open for free passage, and gas is supplied from the gas air supplying opening 3 
so that reaction mixture 11 may come to the position of the heat block 31. If 
predetermined after [ time amount of ] reaction mixture 11 becomes thermal 
denaturation temperature, gas will be supplied from the gas air supplying opening 3 so 
t hat reaction mixture 11 may come to the position of the heat block 32. If predetermined 
after L time amount of] reaction mixture 11 becomes annealing temperature, gas will be 
supplied from the gas air supplying opening 3 so that reaction mixture 11 may come to 
the position of the heat block 33. Hereafter, the same actuation is repeated, after only a 
predetermined count carries out the temperature change of the reaction mixture to the 
order of thermal denaturation temperature, annealing temperature, and polymerization 
temperature and enforces the PCR method, it is made quicker than the rate which 
described the speed of supply of gas above from the gas air supplying opening 3, and 
continuation supply is carried out and reaction mixture 11 is discharged from the 
reaction mixture exhaust port 4. If the gas supply rate from an air supplying opening 3 
is controlled suitably to become the target temperature in the above mentioned 
actuation while reaction mixture 11 moves, gas can be continuously supplied for the 
PCR method as **** R>. Tn addition, flow resistance components, such as drawing, are 
prepared in the suitable location before and behind the reaction mixture exhaust port 4, 
and you may make it internal pressure suitable in a capillary tube 1 applied, This 
effectiveness is the same as the 1st example. When the capillary tube of the same 
dimension as the 1st example is used by this example, since the capillary tube is already 
the target temperature, it is guessed easily that the time amount taken for the 
temperature of reaction mixture to turn into the target temperature is shorter than the 
1st example. Moreover, in this example, since the PCR method is performed when 
reaction mixture moves to an one direction, while charging control of gas is easy, since 
there is no need, backward feed [ the location which is in an unsuitable temperature 
condition about reaction mixture ], control is possible for high degree of accuracy. 
Furthermore, there is almost no moving part, it is cheap and there is effectiveness 
which can be used as reliable equipment. 
[00121 

It is as follows if it estimates about the evaporation in the interface of reaction mixture. 
[0013] 

the area of the interface when putting reaction mixture into a plastic envelope with the 



aforementioned lid - about 35 - mm2 - on the other hand - a capillary tube with a bore 
of 1mm - in all [ ends ] - since it is 2 about 1.6mm, 1/20 or less is the area of an 
interface. If the capillary tube of a still thinner bore uses it if needed, it is also easy to 
make area of an interface still smaller. If area of an interface is made small, it will be 
proved also with the following data that moisture evaporation can be mado sufficiently 
small. Moisture evaporation is 0.1%, even if it changes into the condition of having 
inserted ends with air the reaction mixture which put in and described reaction mixture 
above in said capillary tube and puts it into the 95-degree G thermostatic chamber for 
10 minutes using the capillary tube with a bore of 1mm made from plastics. It was 
extent. If temperature is low, it is obvious that moisture evaporation becomes still 
smaller. Namely if the reaction mixture which put in and described reaction mixture 
above in said capillary tube is changed into the condition of having inserted ends by air 
or other gas, using a capillary tube with a bore of about 1mm or less as a container of 
reaction mixture It is not necessary to use the straight mineral oil currently used with 
the conventional technique. Again Analytical Biochemistry and 186 (1990) - as shown 
to 331 pages (Analytical Biochemistry 186(1990) pp 328-331) from the 328th page Even 
if it does not close capillary tube order, when performing the PCR method, the target 
PCR method can be performed by presentation change of the reaction mixture of extent 
which does not produce trouble. 
[00141 

[Effect of the Invention] 

The clearance process of straight mineral oil which is the fault of said conventional 
technique according to this invention as explained above Or the actuation which takes 
out reaction mixture from the capillary tube which closes the ends of a capillary tube 
with combustion gas, and which was operated and closed is unnecessary. And since it 
the PCR method which can be processed in a short time is not only realizable, but is 
devised so that supply of reaction mixture and blowdown can follow the head end 
process of the PGR method, and a tail end process, respectively The amplifying device of 
a deoxyribonucleic acid with continuity with the process before and behind the 
magnification process of DNA using the PCR method is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Descrip tion of the Drawings] 

[Dra win g 1 1 It is the block diagram showing one example of this invention, 

I Dra wing 2] It is drawing showing an example of the average temperature change of 



reaction mixture. 

f Drawi ng 3] It is the block diagram showing other examples of this invention. 
[Dr awing 4] It is the block diagram showing other examples of this invention. 
[Description of Notations] 

1 - A capillary tube, 

2 A reaction mixture feed hopper, 

3 - A gas air supplying opening 

4-- A reaction mixture exhaust port, 

5 / -- A gas air supply and exhaust opening, 

6 61, 62 / - - Across valve 

7 are a stop valve, 

21, 22 and 23. / " It is a heat carrier, 
31 , 32 and 33. / - It heat-blocks. ] 
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Mm'Jf-i'A^'/W^SXb'J, 186(1 
9 9 0) S3Z 81^6 33 IB (Analytical Biochem 
istry 1 8 6(1 9 9 0) p p 3 2 8-3 3 l)lc8H*t 

[0 0 0 3] 

0.5ml ^iinta-i?fa^) Offiffl^JS^ 
U, *5A^0. 1 m 1 aftOSJC£?*«rHijiBLfeffiV^T 
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/W^r^XMJ, 1 8 6 (1 99 0) S3 2 8li^6 
3 3 1 H**BB^bTV^*«*Stl5fifit6}K®Sa»t LT 

L, ft^'OSJ£?K'N<0}»g3i*^< LTPCRffi4fT$B*l8! 

[00 0 4] *KWtt«JiEt!!*a«0^»«:«*TftL 

S^lttSfctfcC, P C RS^fflVfcDN A£>igi|@ 
[0 0 0 5] 

^Wg^OffltrcD^cAft, M8E!bfcEJS**ffiStfeL 
< tt'ftficO^fX-effiilS^W^il^ttglCLTPC Rr££r 
?Tfti*£ c fc <t 0 itfS^nSo 

[0 0 0 6] 

[ffffl] p c RS:*?™ fcaeSJSMttt* fe*^ 9 5 ° 
£ £ EJfcJKOfflJiSctfStffc L PCRffitf IWiMsDfcff*.* 

^fty^^fg^-hyvj^ < t*^ p c rss^t a 



(3) 1#^3 1 2 0 4 6 6*3- 

[0 0 0 7] 

m\mm<D^m. 2n&!tmm^a, 3tt*rx*&«n, 

#IRt>^5„ 21a, 22a, 2 3ait ^ft^ftggg 

/o -ess,, 2i, 22, 2 3ti^»T\ ^■n j en^gg2 

la, 2 2a, 2 3aia-)T^ 0 ^n^ftO&i&f* 

i^^nn^o i i f*sj£fSTfet», ^HBfrrt^x 

ffif<ibic£.t) s*s»o WSft*» Jh U ^fim&MittM 
9CA*) ^mSS*?£ 8 <fc o TWB 1 2 1 

<DfpKAftrc<V%. 6. lfc«>#7**ft?U *ft 

20 €nSJSf««*&P 2 fc€*HW 1 , 1 i:EiS$:fiEffi 

P4 t^MJi^-a-^o EJSiSl 1 %S(5i«l&P 2 J; *3 
KDfplZ Aftfc £0 *> , =~H # 6 **W^ L #X«m 

□ 3t^ag i t^ia^t, s*s« i i #^*m i rt 

z> , €ffl©5^#M 8 ft fc^ffi«&f!lti!tt 9 

f^^-a-T^iiffle 1 £4MKtt2 2 <DtfHcAft«„ (9f^«^F 

l ltfl^iastft-pf^, Hgffl«£tM8fc»l8Sft 

7i^*iW^»I«®9^i!(^$^T=-gffl i g 1 ^^»2 1 

a-&raffl<D!ili^SJSffi ; gr7aaE^l:S'a:TP C RiS^USS 
LfcWS, *"X*&StP3 iO^X^tjj^LTStS^ 1 1 

*ste*»wp 4 j: t»fifm-r?> 0 w±o»fi5<oa:^Tf, 
sis?* i i ft&xm i rt«m?soti«k:*s * -5 1 

c©±5K-r*fcfi»)fcsa:»ti 1 

[0 0 0 8] V^S— ^JfcLT, F»lg Irani, W12mmC07° 
^X9 1 ^^^cD^ i B^ffli\ S*SMt*^iWek:Aftfc 

ttSgT 9 5 ■CO^'aSJg^ P> 5 5 U 

fi©ja*ftuc*ims* Aft^t t ^omm.m^m.mY.^ 
50 i6fi:SI2cDi'5fcftS 0 ccDm^p>src>ffio?as^ 
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[000 9] 03 ttfl&©S^H*ij*-r*j« BIT*, 1 tt* 
MS. 2(iJg*S^«*&P, 3, 5 tttfXl&ilMKQ, 4t± 
KlSfSPtfJP, 6 1, 6 2liH^, 2 1, 2 2, 2 3 
tiMMHfc. 2 1a, 2 2 a, 2 3 a f±^ggT% CfUCA 

*.EfS«i i e<*;fe**»£-a*ctfcLfcfe©-c**o 

H##6 1, 6 2ft£©SJ&ft<oafflT5&#;*EJSifc 

«*&p 2 i: ^n* i , mm i fc #x*&jJE*n 5 1 

aS-tfS, KJSfSl i*B^*{B»P2J:?>*ilBWl© 

^mm i t*3eas-&» e*5& 1 1 imm»2 1 ki^ 

p 3 j: t> #x*#t*&-r mieoNfm«KJSW 1 1 im 
mm&mic ft o fc & , rjcejs i i tfiaan* 2 2 r 

3 «t o #x*{fM&-r s 0 jfttottniH&KjStt 1 1 # m 

-U ViraiSteaofc&s 5JS*£ 1 1 JRtMEtt 2 3 Ki 
^P 3 * 19 X«0ttft-r «. RFf^O^W^SJSJS 1 1 

5 * »> ^x^#t^-rs 0 i i <^*iae i 

y a#fflj*o*cs««*ia**ft**T p 

CRte***^©*, H7j#6 2*«f^L^fflW 1 t 
SJCJgfifWP 4 fc*Jia*-t!\ #x*&#EMp 3 * 0 #x 

ttmmLXKi&m 1 1 ssisrasfttp 4 ± ogpw-r*. 

»P3, 5<fc9#X*{H;*&LTS(S$U 1 W^iffltf 1 p*a 
T*cD&m&Mk K> igf if ^fc ^HfflH 1 (*3Caa4(*JEi!i^ 

*stefiB«-p, m 1 ossaswfcra— o^-s»*iiB 

«#ttfflLfc»^ «|IWM«KBWfl!)JMKi:4oT^ 

* o vsi&maMBttfi a woiiat t ft * o t w * BUB 



(4) t#M=^3 1 2 0 4 6 69 

8 

too 1 0] m4t,tmzmconffimtt^irmf$.mx\ 1 

3!i^^P, 4ttS*6«t*WP, 6tiH^#T'fe 
[0 0 11] 3 1, 3 2, 3 3St-h7Dymn 

CTUMKtt&a. r^-u^ss, s^is*»ait#s ' 

*0«Bc««SEfk*lit)JB'«-P C Rffio&SftBftGU: 
n 1 rt^H##6ft£©&S»©aat-S^#*EJSi£ 

u H*#6*aM^u fif5^P2i*if it* 

jgji^-tfSo EJSifcl l*EJS*K&*gP2,J;0^iSmi 
o^fcAftfc©^ 6 **fcft L ^x^P 3 i: ^ 
Iffl fc SJSJSl ltft-h7n'^3 1 

20 om^ottBK**J:5fe:*rxie«P3±»)iffx*fltt& 

6, KJ&5?£l 1 ^t— h/n7 ^ 3 Z<D¥f\M<OtiiM.KX. 

si9t^xft«p3J;Wx*tti&ta D Bt^<o«fW 

^SJCS^gl 1 ttT—— V isfffimzftift:^ SJS^l 
1 *<t:-h^D>y^3 3iDHffS©fiEB{C5fe5j;^fc^X 

*§ap3<t!)^«mc utf, ra«o«ff*ii*) 

-frjaa«o|iSk:S*Si«*«a*Sft^^TP c R?**|gj5SL 

50 ««t 0iS< ur»tt#«i&u K^fS 1 1 *fiiS»SfWP 
4«fc»3l*til-rSo MfSUfcS&f^Wft^-eSJSffil 1*^ 

id^tc g ftcommz. ft ^ * 5 ictm.a 3 *•> e <o 

R>-3TfePCR?4*|gSfiT^S 0 ft 43, 

«M«ojasftfiiSfciK»)^iiitf*:s*i*^«raatt^)ffl 

K @ WOSJSK ft o TV ^3 CD T?SJE5j«COffia^ a fttyOffi 

40 stcft^cDtcg-rs^Htiffi 1 (Dmmm * o^vc t*< 

»«ttlP«'SJiT?ft*fcfcfeK:, S*5?S*^jS«IftSJS 

[0 0 12] S*SW«Dj»BST»03K*liteoi/>T«JILT 

[0 0 13] «ttEO»#©^7X^-y*«»fcSi6«* 
50 Xtlfc:i:*CD|^BcDBffl(±*3 [ fc J €-3 5mm2 , — ft@ 
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9 

mommt 1/2 oktcss, ^steDt^^tw 

isjis^M* c A,/c«ngic lt 9 5 xomumc 1 0 
nr *5i>r£» 7K^%»i±o. 1 % sa-r-feofc. M 

U, 186 (1 9 9 0) 313 2 8Hfr£ 33 ll (Anal 
ytical Biochemistry 186(1990) p p 3 2 8 - 
3 3 1) tCSt^SnTV^i^tC^sfflgODflilf^^t 

ran 




(5) ttlfJRS 1 2 0 4 6 6^- 

70 

[0 0 14] 

jsb* wuffls-e** p c Rffi*^aait?^s^T*< % 

^saaxaitjiss"e#s<j: , 5x**nTfS£D-e, pc 
r ffi^fflv^ft d n a (oi»«xa<o«(ra<oxat otnett 

ran *ssro«D-siflSffli*3S-r«jaH?**o 
[0 3] ^m<om<Dmmm^irmmmv$>^ 0 

i-^mm. 2-stSfS^p. 3 - yjx^p, 4 - 
EH^mmmn. 6, ei, 6 2--H 

7?#> 7(ilhi6#, 2 1, 2 2, Z3-mmW. 3 1, 
20 3 2,3 3-t-l-7n>y^ 

[02] 
El 2 




* m («>) 



[03] C04] 
B 3 13 * 
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(6) WW* 3 1 2 0 4 6 6^ 



(58)Mfibfc^lf(lnt.CI. 7 ) DB£) 
C12M 1/00 
C12Q 1/68 

BIOSIS (D I ALOG) 
WP I /L (QUE S T E L) 
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